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Hybrid silicon-InAlGaAs 
evanescent laser 
UV and green LED chips 
Japan's Showa Denko K.K.
(SDK) is offering GaN-based
near-ultraviolet and green LED
chips for white lighting and
backlighting of large LCD
screens, respectively.
Blue LEDs with yellow phos-
phors are adequate for white
backlighting of LCD screens in
cell phones, but not for general
lighting due to low levels of
red/green components and
colour rendering.The near-UV
LED has a flip-chip structure
and a high power of 14 mW at
wavelengths around 400 nm.
This is sufficient for general
lighting when combined with
highly efficient phosphor red,
green and blue phosphors,
which also yield high levels of
colour rendering.The epiwafer
technology was developed as
part of the high-efficiency elec-
tro-optic conversion compound
semiconductor development
program (the Light for the 21st
Century project) of the New
Energy and Industrial
Technology Development
Organization.
The green LED has a face-up
structure, and output of 6.5 mW
(400 mcd) at 505 nm (bluish
green) and 6 mW (500 mcd) at
525 nm. SDK will also make
green LEDs at 555 nm.
Researchers at the University of
California, Santa Barbara have
developed a novel laser by
bonding InAlGaAs-based optical
gain layers directly to a silicon
laser cavity (H. Park et al
(2005) Opt. Express 13 (23),
9460).The hybrid laser offers
an alternative to silicon Raman
lasers and is an order of magni-
tude shorter.The laser is opti-
cally pumped, operates in con-
tinuous-wave mode, and only
needs 30 mW of input pump
power.
The demonstration of the
evanescent silicon laser is the
first step toward an electrical-
ly pumped hybrid silicon
laser. Increasingly, the per-
formance of microelectronic
systems will depend more on
the connections between
chips and devices than on the
characteristics of the chips
and devices themselves.As
semiconductor systems get 
smaller, interconnect capacity
and power dissipation will
limit their performance.
Optical interconnects could
alleviate these limitations but
the challenge has been to cre-
ate a semiconductor laser that
can be fully integrated with
silicon microelectronics.
The laser uses InAlGaAs quan-
tum wells to provide optical
amplification.“The ability to
combine the best of both
worlds (i.e. III-V gain material
with silicon photonics) could
lead to a new way of enabling
highly integrated laser sources
with intelligent optoelectronic
devices for future optical com-
munications at low cost,” says
John Bowers, professor of elec-
trical and computer engineer-
ing at UCSB.
The work was funded by the
US Defense Advanced Research
Projects Agency (DARPA) and
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